IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



In re application of: NIHEI, Mizuhisa, et al. 
Serial No.: 10/796,146 
Filed: March 10, 2004 



Group Art Unit: Not Yet Assigned 
Examiner: Not Yet Assigned 



For. SEMICONDUCTOR DEVICE AND MANUFACTURING METHOD THEREOF 



CLAIM FOR PRIORITY UNDER 35 U.S.C. 119 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA 22313-1450 

Sir: 



Date: April 20, 2004 



The benefit of the filing date of the following prior foreign application is hereby requested 
for the above-identified application, and the priority provided in 35 U.S.C. 1 19 is hereby claimed: 
Japanese Appln. No. 2003-340404, filed September 30, 2003 

In support of this claim, the requisite certified copy of said original foreign application is 
filed herewith. 

It is requested that the file of this application be marked to indicate that the applicants have 
complied with the requirements of 35 U.S.C. 119 and that the Patent and Trademark Office kindly 
acknowledge receipt of said certified copy. 

In the event that any fees are due in connection with this paper, please charge our Deposit 
Account No. 01-2340 . 

Respectfully submitted, 



ARMSTRONG, KRATZ, QUINTOS, 
HANSON & BROOKS, LLP 




Donald W. HansC 
Attorney for Applicants 
Reg. No. 27,133 



DWH/rmp 

Arty. Docket No. 040102 
Suite 1000 
1 725 K Street, N.W. 
Washington, D.C. 20006 
(202) 659-2930 



23850 

PATENT TRADEMARK OFFICE 



b # m m m- ft 

JAPAN PATENT OFFICE 



gy m m it <r> w m iz k m £ ft x v> & m m a r m <d m m # m i:e n £ a -c 

This is to certify that the annexed is a true copy of the following application as filed 
with this Office. 



m m f n b 2003^ 9 ^ 3 0 b 

Date of Application: 



MM 2003-340404 



miff 

Application Number: 

[ST. 10/C] : [J P 2003-340404] 



m m a 

Applicant(s): 




mm&-% mmm 2004-3019087 



m 2003-340404 



1/E 



[*»«] 

[&T5fc] 

[HI^#ft5Hi] 

[S§9!#] 

[ft*] 
[ft*] 
[ft*] 
[ft*] 

[ft*X(2*^] 

[#a±] 

[ft*xt±*^i 

[i 



0340778 

¥J&15^ 9J3 30B 
H01L 23/36 

1*1 



^^JM^riinn^TtTfj^ixjt^Ba^i 4 -r a i#i-s§- m±ii»^:^± 



1*3 



i 



1*1 

#<f fort 

000005223 
100091672 



03-3663-2663 



[^^iffi^] 

[»*] 
[$»*] 
[»*] 



013701 
21,000R 

#ft»*<7>$EH 1 

wmw 1 
m® i 

flift* 1 



[-SS^ft^H^-] 9704683 



thliE#2 004-3019087 



2 0 0 3 -3 4 0 4 0 4 ^- v : 1/ 



irn-^rn 1 1 

m te i£ 1 ?L rt» <b ffl Pi £ & v » T fj I es i CM <7) - ^ o ffi Bf& £ n 2 ?L 1*1 M $ *l 

fries iC3g«o»«offi±tc^ $ n^^^f - 1 

[»*«3] 
[»*«4] 

hu tes i oflfc^r o ® ± n ?fm $ tt tz mi 1 

Huiesic^^^si-^i tbzx Huie^f>Eaii-^sic»«n^*7c*o^t>c« 

il^fi^J «S S -£-C3M£*flcfc tilgt 

Mesic^tcj+LTti i ©itei^tsit 19. ifie^ 1 mfrbm&ir&msicm 
m. \z$m<Dm*mikfc * mum k &g $ -£-c & 1 m&mw ctiigi, 

misicmm-ttLxm2<DgiMmzi-2>ztiz x *), mzm2mfrbm&-tz>msim 
mz^m^m<D^m^^MKmi l z^m^^:rm2mmmmz-r^j:mt 

M£ffiZfz^x?m£Simfa<n--io(DW±.iz : j&&i-2>j:m£. 
mtzsicmfiuzttLxm i (DBMmzfti izx <9> ffim&frbBib-tzmsicmmz 
fcm%m<D%kymyitw* mum c^s^^t^i -tzjimt. 

Mti^x?mi>m&2iifzSiCmmzttLX&2<D&Mmi:?r 7 z\ tizx *K g[SiC£« 
m*ffi^tz^X?m$:SiCmtiL<7>-j3<DW±.lzMj£ir 2>TMt^ 

mtiSicmtiLZ&Mm-rzz ttzx »k Huies^f>gai^-^MSic^n^7c*o^ 

mgE# 2004-3019087 



WM 2003-340404 



2/E 



9 ] 



thfiE#2 004-3019087 



!&m 2 0 0 3 - 3 4 0 4 0 4 ^- *J \ 1/ 

[0 0 0 1 ] 
[0 0 0 2] 

iS^x ®$t^OliipI*T-i: IT, HEMT (H i gh Electron Mobility Transistor) < # 
SLtv^o -!-<7)HEMT(±. f-**^®. X^-^Jl, I^Mi^i^lC^Stl 
ft^;Ht^^-*lto#Ii:fM?^ 2 ^TcmT-^* (2DEG: 2 
Dimensional Electron Gas) <T>\HM Y~ Hi^t)Ot#CJ: OlWftl-f & - hCil), 
y - * • K W > raoSSKij^iMfti £ *l& 0 
[0 0 0 3] 

HEMT(±, fii^Wt^^ffti^Mi: £ «3 v> < o ^ -/a** Sri*. ttfrX~*> 

, GaN^ L ^^;^i:AlGaN^^--9-^?:^"1-^AlGaN/GaN^7 u o^^HEMTfi> ^7-»fE 
K$fST-;fe&o ISU ##ifcfcIttltf>ig7t::^S*L* i^:, AlGaN/GaN^x n^HEMT 

[0 0 0 4] 

it a. *&mizwm-tzmstf. tirMi, #t^ci£2, 2. s^iit 

1 1 #H¥ 10-265208 
[#^« 2 ] # m 2 0 0 0 - 3 1 4 6 2 

[^MflTlfciSfc 1 ] P.P. Runden, et al,. MRS Internet J. Nitride Semicond. Res. 
4S1, G6.35 (1999) 
[#M#W:fcjSfc2] P. Kim, et al., Phys. Rev Lett. 87 (2001) 215502 
[##ff 3 ] M. Kusunoki, et al., Appl. Phys. Lett., 77 (2000) 531. 

[0 0 0 5] 

±.m<0%mfflmi*. AlGaN/GaN^^n^HEMTcOi^^-fb^^-^^Pl^-r, V'Ja 
> ^ <7> #2»# fA^X-Ctff)^ T-V s~ >f * ^ t> tz o T * <DM fcflE * Jl & 

[0 0 0 6] 
[0 0 0 7] 
[0 0 0 8] 

$^©^2«gfij:J:ti(f, SiC^t, HuffiSiC^O— yf<Dm<om 1 ?Ll*3tc7&j£S 

*)mtfL2tizm2mm&fct^ mmicmfc<nm*<om±izMf&2titzm i Ft*&-fzc\ 

[0 0 0 9] 

ffi§E4$ 2004-3019087 



#H 2003-340404 ^- V : 2/ 

[0 0 10] 

xmt, mmsimm£&Mm-?& i t \zx n , mmfrhm&irz>simmz)?zm7cm<D 
£g m o us # & mm $ & o 

[0011] 

^m<om 5 ©i*c i tux\ m 1 s^ia/^ i * ? mzsimm<D-j]<Dn±iz 
Mjfc-t&Jimt, mtisimmzMLxm 1 - 1 \za ^ , mumimfrh 

m&^&msicmmzmm<D&mn&fazmm%i<zj&mz*txm 1 mi^mmz-r^xmt 

, Huieftl ^^^M^*$#t7t:SiC^«0-^Offi±tmilE^l^fS2i^±ttc. 

lt^ 2 (7?Ms^-r & £ <t tcj; 19 , frie^ 2 m^hm^-r zmsimmzRmTt 

[0 0 12] 

« worn 6 <vm$jz x mzm z-tz-? * ? mzsi mm ^-u^mx^wl-t^ 
xmt, mmicmmzttLx%i<DBMm*i : ii z\ti,z£ 19 N iiuieg-^mtti-r^Ksic 

^)ii^l^*$^^SiCS«^^LT^2 0^Ma^^f •) ztizx 19. msic^o-^-oM 

<7)^M(-^^<7)^«^^^S$-y:T^2^fS*#t'1-^>I®t t 
[0 0 13] 

*mw<Dm7 <Dm*iz£tii£\ &zm^tz^x?mzs\mm<D-^<Dw±.tzBf$.i-2> 

<7)^#it# £ & * o $1 $ £ -cg^w k $ * x t^-z, tm mmsi mm 
z & h mm l r hu mm^mfc^mffi zm&z^z xm tzm-t&^t* t 

[0014] 

[f&^os&m] 

[0 0 15] 

t?«te & is 1- * o r% si mm± <vm?-x5££.Ltzm &s i cmm * mmm®- frbm* 

[0 0 16] 
[0 0 17] 

{UiiE#2 004-3019087 



&m 2 0 0 3 - 3 4 0 4 0 4 ^- v : 3/ 

%> o 

[0 0 18] 
[0 0 19] 

jpiia l £ 19 . foi^ff^t^ & ^^fej»#^<t-r & o * m c ^ t &x § > 

[0 0 2 0] 

[0 0 2 1 ] 
[0 0 2 2] 

[0 0 2 3] 

LTHEMTSrS^ci-*«r^f±. SiC3fe*[<Z>±a» ^fc<fc*>ft 
2 »3&*. m#^4'LT^^fi^< & -SHEMTOy— Hit KW >mffi 

t Kteg1"& J: 9 lets HEMTtrll^ L tz&. £ ft 2 mfcmmz X o T» J: < fto 

[0 0 2 4 ] 
[0 0 2 5] 

fit, *«WO*4 0*jSi:J:fttf, SiC***ft*fc3-*-*£ t J; I) , 
[0 0 2 6] 

(Dj&mzsicmmvmtpvmz-ewkzittzmz, sic^<Dm^cr > m±^m^mf^i- ^><o 

ifiLv\ i©«t?CtSt, SiC^jS^Ufc^OffiK, SiCtl±mW.<Dm^<Djj 
[0 0 2 7] 

[0 0 2 8] 

-2k *H«Oi5^Cj:itlf, ftl <DfkMmt%2<D$k$m*W\*\,zin o Z\ tiz 
«fc *K H H^m«^tH2^f5»^^SiC^H^1-^c7)-r\ £ft*bO*M23MfcK «fc o 
T&lft^^Ss* ir^: «tti" 4 - t # £ 0 
[0 0 2 9] 

ttz^ *ftm<Dm6<Dm*Kj:tu£^ & 2 om-Mmtz x <o ^ sicmu<7)-^<Dm<D±m 
& h mm<om £ ~h fsj iz ij - ** > y ^ ^ - -rtff&m-f & <n r% * s i ca&Roip $ # 

ffitE# 2004-3019087 



&m 2 0.0 3 - 3 4 0 4 0 4 ^- v : 4/ 

[0 0 3 0] 
10 0 3 1 ] 

uocw&xn 0 z\ t itzx t) ^ Bjzmj-xmtfx 0 mi < & £ 0 

[0 0 3 2] 

[0 0 3 3] 
[0 0 3 4 ] 

1 %nm&) 

mxhz> 0 

[0 0 3 5] 
[0 0 3 6] 

ft^tc mi (a) \z7F^wmmm.*n&*x<DT.mz'D^xmm'$-z>o 

[0 0 3 7] 

Jt\ /?$t5 s 1 0 0 ptmmizB < £*LfcSiC3k#[ l O— 1 a fc-ffelfrOiB 1 b 
T^X^CVD&^K J: D5/'J3 ^SMfcllfcffS 5 0 OnmflfifK^fifcU ^ *i £ -7 HI 2 

fc-r&o -e-^^ :^?l2±CVyXh;^-> PFH^) ^fiu 
7>fX7f >^t:«t 19, SiC^l ^ffi 1 affl9£>v*^J&2 ixyf-'/^U 12 a 
[0 0 3 8] 

*V*-C, Ell (b) K7Fl-«t9K, ®##H$C<K 3Ui l 0" 4 - 1 0- 10 TorrfIJ^<7>l± 
^<^>K^'t , ^SiC*^^g§, 1200-2000 $f i L< (i 1 5 0 0- 1 7 0 0t) 

<nm$Lumx*simfci <v&Mmz mt&irz> 0 ztuz**)* &2 artK»aj-rssiC36«i 

, jttS^I-J 1 nmOHM^O * - * > t y f a - 7"^il^ f> t^F-^f 19 * i o T Si 
C*^l <7>tHr|pJ^o-C^.2 a t SC&g-ftrcjg&^ft&o #{~, Ml a rt* a -SiC (000-1) 
CMt^>5,SiC*«l £SUB1-&<h. SiC*« 1 O^^fplKfa^oT^-^^y 

-^ISLK £**>-c. ^p D pfi^^-**>^-y^-^-^<7)^3 Wi^^-eis. 

[0 0 3 9] 
[0 0 4 0] 

2004-3019087 



mm 2003-340404 



5/ 



S 7-3--7<DM3 %m&^fc4 t-f&o z\<Dt^, i^lWfifc |B]B#tZV^^(li2 j&*J8 
[0 0 4 1 ] 

Iiif©IgCJ: i), U—ft^lrJ ^i-r-C«^$fL-5|!!Lf5z»#4 75*SiC*«l O 
?L 1 d fcS*&$*lfc«j&j& f »<b*i'*7j*. ^m*^4 (±, SiCM lOy'J a >^feltT 
M£ftfc*><Z>-e&&£a6, -?-co^®4 a(i, SiC*« 1 Offi 1 a tmCMZlzfj: 2> Q 
[0 0 4 2 ] 

112 (a) tzmirmffiMmzn&t^'DT.mz'o^xmw'f&o 

[0 0 4 3 ] 

£1\ SiC^K 1 (KM 1 al^j£|ft4 0Si4 a±C, I?£ 1 OnmOTi >) 
Jf t m $ 5 0 0 nmOAu (#) Jf y 9 J: lj d <DM^^L L „ - *i <b (Oflltli 

^$Wfii®8?:Mt-&o :wS*tt8IJ, SiCSt 1 Ol 1 aO^:MtiM£ 

[0 0 4 4] 

-€-<9f£H. ®*m^8 (±R*Miyc>SiC^K 1 ©I 1 bJiK, f f^JH5Htl|$ 
ft 3 ^mflJ^<7)iSGaN)ii^M0CVD(Metal Organic 0/D)&bZ£ OflStio OM0CVD& "C (i 
, TMGa ( r- 'J ^^I/tY'J * A) NH 3 7> ? -e tl WGa V - * „ NV-^iLTfffl?fiSt* 
j£SJE:&2 OTorr. *MJK 1 0 0 0t©^WJ$a5 o 
[0 0 4 5] 

>X^X\ TMGa, NH 3 > &OTMA1 ( h- '9 > *frTA/ < =■ •> A) SrRlS^ t Ltffflt^M 
0CVDi££/Bv>T, J&fiJE;fr2 OTorr. StSg 1 0 0 Ot^^frT^ fl-^)H5?)± 
t-iMAlGaN£J?$l-j 1 0 nm*iJ$K}l2j£ U -€-*l£*^— 6 t 1"£ 0 
[0 0 4 6] 

«§»pLfc^S:flifflL, rn.ms.ti 2 oTorr, 2£«i&jK 1 o 0 ox;<Dj£m0kft*nmi-2>m 

CVD&K <fc *9nMAlGaN^/?$^ 1 0nmfIJgH«U *ti*H=$-Qi1&m 7 fc-f£o 
[0 0 4 7 ] 

^§-Ji5~7£, MBE (Molecular Beam Epitaxy)&l- J; *) fMLTi <fc 
[0 0 4 8] 

i^t, [12 (b) *ftm<nB£m z.tz V Y/*9 - > (^H/F 

) ?:l?Mi7±i:ftL, >m^i:ttfflL^t> 
. BCb^OiS*^ y^-y^ifT, tt-S^Xvx y^iJac «t *K t^tl&i 7 

V-JTs h'*9 -yitm&2ti&o 

[0 0 4 9] 

i3 (a) izj^-rmmmm^w^ tx^nmiz^xmm-t ^> 0 

[0 0 5 0] 

i 1\ v - * iiftof. <t wm^<r> ^mk.tzV'j^Y/^9 - > (^m^ 

) ^i^Ml7±i:Mf5o fit, COI/y^hy^-^iltlO^i:, J?£ 
1 0nmOTiJitJ¥$ 3 0 0nmOAu««:m^fj£tC«t iO^JR«JBR»±, 1/ v ^ 

y^9-y<7yy-7,wm^<om.^m\^, *-;i/9i^n^f^$n^o -eo^ Uv*h 

m^as* 7±(3v-^m@ 1 o&c/kw >m@i 1 1 Lxm-fo f«v-^iii o 

KM 8 t^65i:g«c?tis: t lz%2>o 

mmm 2004-3019087 



mm 2003-340404 ^- v : 6/ 

[0 0 5 1 ] 

H3 (b) tZ7f;-f£ o Jp£ 1 OnmOPt (7*7^) Jf <hJ? $ 3 0 0 nm<7)Au 
JBfcfciOJfifc^fifcLTfcS**- Mil 2 'J 7 h * 7&K «fc 0 fM-T&o 

[0 0 5 2] 

i"eoxg*^T^<o¥MEK±ia4 9 •? . 5fe^H3 (b) t±, hhoi-i 

[0 0 5 3] 

-oOFW^Ill 0CJltLt*Ih^4„ 
[0 0 5 4] 

[0 0 5 5] 

£ L ^\ ##ft^cm 2 H |B« $ti^J:^:*-#>t/fi- (i 3 0 
W/(an-K)Ja±-C*>«5, - <*>1*ttSiC*g H a H ?>i*M*$E*g (#4. 9W/(cm-K)) J:»»{±*a» 
K:*:§v\> ^(Dtzib, HEMT-eH^L^:^75^te##4 £*IoTSiC^i£ 1 Of 1 afgtw& 

±# K J: & *a£*tf>*4? S: B* C i § , HEMTcD*T-#tt £ 5 1 # * 1" i t nlgfe 

[0 0 5 6] 

>; n>^±HHEMTS:ftl8-f *^tJttS!L-C, HEMTT*H^-r &£fc£SiC*4K 1 0»M 1 
[0 0 5 7] 

[0 0 5 8] 

-e«0^-**>^7f L jL-7*(±> SiC3£« 1 O^^oai^-C^O^tST&^jh^tLSO-C, S 

Wo*&^£&<a&vncjeB-f ateT&RI* 5 ® 1 b±^fM$tL^^-v^;u® 5 KA<9$i< 

[0 0 5 9] 
[0 0 6 0] 

-7>ma 1 0 SriioTaMsSfM tz&tfg, < 4 19 , HEMTOiajg±#€r— mm^m < 
[0 0 6 1 ] 

[0 0 6 2] 
[0 0 6 3] 

ffiH# 2004-3019087 



#ff 2003-340404 v : 7/ 

<fc Z> o 

[0 0 6 4 ] 

n 5 ~~m 6 ^m<nm 2 nMmmzfaz^mtemwvm&if&zxmmizm-rww 

[0 0 6 51 

S#JK, HI 5 (a) lC^i-ffifM#it^#^>$T^XflHo^T|^^-r^»o 
[0 0 6 6] 

*l^ifc^3ffiT?ttWLfcv^^BI2 0*|R^rffi*:»flaL, SiC*^ 1 <o&m 1 a 
, lb±C, ^l^^^liil 3 LTvO xr>^fLJ|i|£CVD&K«fc «9»££j5 0 Onmtc^ 
«Lfc8L SiC*«10ffil a±^)»lv^^Ii 3C^lil 3 a^fif^o 
[0 0 6 7] 

* St^#H^4-. 3U±1 0" 4 ~- 1 0- 10 Torrgj£<^JBE;frOjC£ + T-&ffiSJ££ 

1200-2000 "C, *HL<Iil 5 0 0- 1 7 0 OtCftlt^H ofty&g^T 7 

B^^O^ijl l l 3 a BESE'&Wfc^j£3*i-& t^K, llv^^ii 3 7& S M3= 
[0 0 6 8] 

|H5 (b) ^i-WflBfllii«:W*4"t?OXeu-3V»-CiliWt-6o 
[0 0 6 9] 

if, yyX^CWdm^X *) , $ 1 f&fci*# 1 3 <7)«® 1 4 a ^-^tfSiCS^ 1<£>#M 1 
a , 1 blCy'J n >a-ffcJR**$ 5 0 Onm^ffMU ?:M%2^ ^?Wk \ 5 £:-r& 0 

4t5^F^PH^*5V^T^2^1 5 a :<9|i:, P h *9 - >l±Bfc* $ 

o 

[0 0 7 0] 

Mv>T, 0 5 (c) C^tl^:, HftsSt^H&'K X(i 1 0" 4 - 1 0- 10 TorrfIJg<7)ffi 
^<7)^^cfitcioV>r, 1 2 0 0 - 2 0 0 0°C, Uti L < fi 1 5 0 0 - 1 7 0 0t©HS 
g^riffltl>i 2 OMi^SiCi« 1 LTlf v\ SiCOiE®53^£ll£i1-&o 

sic*«iK<2, m2g.i 5atgei^i:*-*'>tyfa-^fits 0 -e 

LT, f o * - > t y f a - l ifef # l 4 J; *9 i>&<fcWz^&Mi<zm2<Dm-M 
I^tTL, #^ft£#-*">^/i^-y£l#2^fS*#l 6 h-$h 0 ZtiizX »9, Si 

i <o?l i ^n\z%2 mmmw 1 6 $ n^#jt^w ^ *i* 0 

[0 0 7 1 ] 
[0 0 7 2] 

-<7>mfi, £ 1 ^MM.T-f£I^L*:|2l2 (a) ~H3 (b) ©Ig^lf ? - K «t «9 , 
, SiC2S«l<0?Ll di:ilif5ffrl 5#S*^iti, *-;i/9rt©V-^Hl 0 ?5 ? 
[0 0 7 3] 

COXg*»T^¥®ia{±@ 7 (O J: 9 K$r <9 , %<r>m 6 li|H 7 <DII-IlHCfcH WfM 

a a <» 

[ 0 0 7 4 ] 

tBSE# 2004-3019087 



mm 2 0 03-340404 ^- v I 8/ 

07 bZ7j<2tl&£ 7 iz s ^2^f5jg#:i 4 l±. < t 6 ^<7)-Sr>rt ? y- Mil 2 fc 
K W >1S 1 1 i n K^j£S*l<& 0 

10 0 7 5] 

±SBLfc*H*fc^a8tcJ:ntf, II 6 izffi L£ J: 1 fc, $ 1 1 4 Oltiltc. ^2^ 

1 6 & fiM L tz<DX\ HEMT-CH^ L f£ 1 m&mfc 1 4 i: % 2 ffefz;2*#: 1 6 

£tf ^ - £ T^T- £ £ o 
[ 0 0 7 6] 

hk^ mwtfM*Lx%mmtf±£ <tc&r- hmmi 2t Ki/r/iti 1 orate 

^2^f£*#:i 6W< £ ^-^^eS-T^Ctm: <9 , f§£ L ^ 2 1 6 

[ 0 0 7 7 ] 

L*^, SiC&« 1 ©I 1 b *»<b»2ftfe##:i 6 <D±M 1 6 a i"eOffiid 2 ffl 
1 b ^ <b IS 1 &fE## 1 4<D±Wl 4 b i-eoSB^td 1 «t *) L7t<7)T% f-^r*;Wf 

y^t%2 &Mmfc 1 6 i: OfblO 0 - ^ tL/ii^fc &HEMT£J£l£l)-& - <b 

§ -2) o 

[ 0 0 7 8] 

110, y-HSl 2, St/ K W >m® 1 1 £*ii^£f~CJ: 9 &£EmKo?LotWc 
i2ife»#:i6^fiL'CU^c 

[0 0 7 9] 

(fe 3 Hife^) 

[0 0 8 0] 

t-r\ @9 (a) c^tJ:^:, m 2 -mm&nxnw Ltzm i <nmt&mzsimffi. 1 n 

WLTfi 1 9 ifcKi 'K *-#>tyfa-yt*ii$Wf UMl 7 a£SiC* 

^ i o— i afflncf^-r^ 0 ^o^tc sic^^s i <Dmyj<7)m 1 bwio*c, 7° 

^X^CVDffi^JCJ: n y'J ^ ^MlfclHSrff $ 5 0 0nm«j£U fti^i2"7^^H 5 
[ 0 0 8 1 ] 

HI9 (b) g 2 ilf i« L/:i 2 (OiHI^SiClt 1 C 

HLx?r^. siwmmfrMiz x n % ^2v^^u 5 x-mt> tir^%^simm i <om 1 

a^lCA-*>'tyfa-^ift^> ^M%2miMfe\ 7 b tt^o 
2©iaii:J:t), ^2^^il 5 (±#JS£;h/rSi&WK{±M3c-r&o 
[0 0 8 2 ] 

i^fli, Hl^iJiff^T'ife^L7t|li2 (a) ~B13 (b) OXfl^^T 9 £ £ K«fc •) , 
HI9 (c) H^SfLSHEMTOH^:fl|ji«:^$-fr-6o -tlEO 7"d -fc* «t *Ui\ # 1 ^{S 
i#17a^ SiMl^Ll drtlM^n, *-^9rtoy-^*Sl otiss 

[0 0 8 3] 

±|ELfc*Hifc^*»CJ:ntf, SiCOOT53*#K<fc »), SiC2£« 1 *>-;£<*>ie 1 a O^:® 
LfcftfcSiCIMRl «Il a<0^f)Mt4u^ ? t^ i2il!iJ;H 
[0 0 8 4 ] 

8^:fr|nJKj£gL-C «»WfcSiC3£«l K i2»i.J:ni 

miE4# 2 004-3019087 



mm 2 0 0 3 -3 4 0 4 0 4 ^- v : 9/ 

<&I9, SiC^K 1 rt^l»**iSi *)B< 4oT, HEMT<0^!|#14S:+^tz5|gai1-v: 
[0 0 8 5] 

[0 0 8 6] 

hi o —hi i 3i±, ^^^«Mc^^^jg#^g(7)s^^s^ifi)iitc^-rifffiiii-e* 

-2) o 

[0 0 8 7] 

S^tc, H10 (a) tc^f »flii*ji*:#*i-C<OXe*=ov>rKMi-*o 
[0 0 8 8] 

if, f $^4 0 0 M mmm.<DSiCM&2 0<D—Jj<DM2 0 a tl^!2 0 b±tC. 7" 
^XvCVD&^K J: 19 v«; n^SffcRfcflES 5 0 0 nmflj^ff^ LT, ^ *l £ v JH 2 

h/^-^S-v** t LtffflL^^f), SF 6 ^<7)7 ■;/ m&<DJ- y -f- > if if 7, *m v» 
4K7^X7f >^:i»)v7^I2 1 Sriyf^^U 120 b ±.<D-?7 ?Wk 2 1 tc^. 

[0 0 8 9] 

l^t, 010 (b) (:^tJ:9(:, iifi^t 1 , 3U± 1 0 - 1 0 - 10 Torrff j^O 
J±t)<DM£*PfcSiC&fc*W£, 1200-2000 T\ ft Z L < (± 1 5 0 0 - 1 7 0 0 
TCO&«SJK-eSiC»«2 O^ijll^TOtSo -WiftiCJ:^ &2 1 a frbMft 
1-^»SiC*«2 0 tct±, SiCO*M55^K J: •) ij-tfyj-S fa-^StSo f 
:M-*7t;f-a- 7^SiC^ 2 0 <7)RM^«b^ 50// m^^i "Cit L£ t CI % t? 

±ieo^a^^7L, ±fs«7)*-^>t/f a-7*^ifei#2 2 tt^„ *^Mff^^. 

[0 0 9 0] 

fcfc. SiC*«2 OomS^ftK*-**^/ ^i-^*E|oI$**< -T ffi 
2 0 ba*a-SiC(000-l)C!i£fcSSiC»«2 0 £fiffl-f & WfcfS L^ Q 
[0 0 9 1 ] 

T1-*IRm±JH5fe1-*o 
[0 0 9 2] 

friz^ mio (c) tc^1-»flf*jgS:#*i-eoXgtco^T!JiW-r*o 
[0 0 9 3] 

±-f, f*f**ffc2 2<hSiC*^2 OO^tL-T^coXraH. TMAl<hNH 3 t ZKfcifXt LT 

mm-r&wcwmzx *)A\mzmz%) 1 onncMt^o ^^-e. ifs*#2 2^i9¥ 

if-* 7*9 £ LTAlNM^Ji y f >^L, iKKi 0^o^AlNH^^)H2 3tt 
[0 0 9 4 ] 

iS^T, Ull (a) IZTF-fXolZ^ WGatm ^fWtiGaV-X, NV-* fc-*-£flt 
y^fpj^ft-t- K (Enhanced Lateral Overgrowth) OM0CVD&K <fc 0 , §i!2 3±<hSiC^ 
ffi.2 0±lzGaHm*mZ&) 1 0 OnmKMU ■efLfc/t? 7ri24 tfS 0 ft^lfiUKS 
•t- K<7)M0CVD&T*(±. SiC*1S2 0 <7)±^^7^(lI^<7)-7^ ^ ^f^tt> * <7>T/7<7)SiC 

[0 0 9 5] 

mi (b) iZTFi-MWM&inzzx'vxmizi^xmw^-Zo 

[0 0 9 6] 

tiJSE# 2004-3019087 
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if> M'7 7 7i2 4©li:, ^ flsWi 2 5 t LXW £ #J 3 ju mfi^co i MGaNJH £M0G 
VDffi^ J: *9ffMi-^)o ^OM0CVD£-C(i. TMGa i: NH3 tt-Zr'iiGa V — .X , Ny-^tLT 
ft/B^^ j£JU±#2 OTorr, iSfig 1 0 0 0 °C<D$L&0k\*i) < Wm £ *i& 0 

[0 0 9 7 ] 

TMGa, NH3, Wmk\*KfcJf* t LT1$JE1-&M0CVD&£/Bv>-c\ ^SIE^I 2 
OTorr. MSJt 1 0 0 Ot^fT^ f" ^ 2 5 <£>±K i M A 1 GaN £ J? £ ift 1 0 nm 

[0 0 9 8] 

MK, ^^-t!2 6 imm.Ltzm^m LfcElL.^Cna^tlOy-^ t LTSi 
^-^PL/t^X^^ffl U OTorr, SffiJtl 0 0 0 °C<7>f&m0ki*Zmmir Z 

MOCVDftKJ: <9nl!AlGaN^I¥$^ 1 OnmiSCf JtL, 2 7 fc-f£ 0 

[0 0 9 9] 

JS5V»T\ IH 1 2 (a) tz^-tid^. *-;l/ff^(7)^^^ix.^ I^v^ h/^-> 

If 2 7^t>ftli2 3 it^x 7 f>^*L, ^fejf^2 2 Cl^S$0*-;V2 8 fcjfcjfe 
[0 10 0] 

in 1 2 (b) n^-rsifM^ii^tf^i-eoxfico^TmB^-r^o 
[0101] 

i>z vi<4 ymK^mzm-fzu-yx h^t-^zw^msm 2 7<7>±tc^-r^> 0 fit 

, i O 1/ y X f - >±I t gO'ft:, ^SCi <9J?£ 1 OnmOTiJl tm$ 3 0 

0nm<7)Au^^)l|PJC?F^-r^» o vT. h /-? ? - y £ & - £ i <9 . ^*l<b 

O^fl^BI^'J 7 h^-7^-e/N"^-^>^L, mT"K^ 2 7 _htCV-^m^2 9Sy' 
Kl/^>ti3 0i:LT^to -?-^y-Xl§2 9 i±, ;w 2 8 oM>tcj3 v^T^fsjg 

#2 2 tumzwiztiZo 

[0 10 2] 

'J 7 h*7'&iz£ V) ^ JJ£ 1 0 nmOPtH <t $ 3 0 0 nm<7)AuJf t £ 

[0 10 3] 

#;v*-C, [113 (a) iZTT.ir X -? iZ. iSg^ 3 0 fxr&<D?4 Y^E > K*£=fc <9 7 
V ^flLt, SiC^^2 0<D- ^coffi2 0 a ffltf* <b CMP (Chemical Mechanical Polishing 
)£1f ^ ;ii:J:l), SiC^«2 0cD(f$J^3 0- 2 0 0 mMlcjt < i SiC 
«2 0<7)iffiC^5f#2 2^iffi^StB$-^4o IWgCJ:^ SiC^2 0O?L 
2 0 c ft MfcSlfc 2 2 rtTOc f»WCt(:^^o 
[0 10 4] 

tLTM&i<~, mi 3 (b) ^TFi-j: 9 iz^ sic^«2 o<omMtmmw2 2<Dmm 

bZ, l?£ 1 OnmOTiJf tW-Z 5 0 0 nm?>Au/l £ X/-? .y 9fe\Z X 0 .lOHi^/jEU -ft^ 
OjgSM-e«^$^^»^^mS3 2 ^iit^o C Olfitem® 3 2f±. SiC^tK2 0<OS 

[0105] 

[0 10 6] 

f^feii#:2 2 £SiC<7)Sffi5*8?K J: »? f^i" h <7>T% SiC^tfc 1 0?L£^*6tfM Ltfc < # 
^^ftv- 0 Z<Dtztb^ 1l*^frB&LX^<D*lzfeX~mzm&2 2£Bf£i-&m&titm 

[0 10 7] 

H:, HI 3 (a) (DJLmzio^XQSPK I t)&mmfc2 2 Zm&ZitZm. SiC*«2 

tiilE#2 004-3019087 
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fEiitl^ * ft* 1 * & £ «h § , ft o°pii: Utti" &x i * o 

10 10 8] 

ifc, SiC*«2 0£*i< L/::tt\ HEMT^f|£L£^ s SiCS«2 Orti:: «9 »< 
&<9, ttfXb i> 0 f LT, • *V • fyy (CoC) ^Oi^ 

[0 10 9] 

Lfrli, mzmW2 2^)±i:§iI2 3 Sr^JftLfcO-e, a'^ 7rI2 4f Offft:! 

* t^i- & P£ k , ^f£## 22^ awt-r s*-#>tyfi- f^ii-r 2><D*m^tzt) 

[0 110] 

-?-Of£!I§|2 3 t LTAINJI £ML/,:^\ AlN^t&^-Jcftti 3 . 1 1 OAt^f), SiC 
1 OftT-JcSfc ( 3 . 0 8 6 A) t^y 7 rJf 2 4 SGaNOtH^St (3 . 1 

8 9 A) (?)F^i^<7)t\ rty 7 rJf 2 4 <hl£H§|2 3 OteT-Sc&O 5 y -f-aVhS < 
^oT, «1I2 3±<0/<y 77i2 4 KjfrT-fcPfe^l&k LI* < & *K M«H3:OS5 
v»HEMT£Jt&f Sit &X £ * o 
[0111] 

111 (a) C^Lfci ^ ^[pj^ft^- 7 ri 2 4 ^Mt^<7) 

T% #l£*t&T;e&£*-f *SiC3£«2 0 tfli2 3 0±K, »^&Pfij&*ft*$*lfcft 
att^y7 7i2 4 ^Mts:u s t^ 0 

[0 112] 
[0 113] 

HI 4-11 7(4, «M^^^^^¥«#^goMit7J^*XflJiij;^i-»f®lli:^ 

[0114] 

**JK, HI1 4 (a) H^1"J:7t-. ">'J3^3Mg4 0O±i:7*H'^h*i*L 

->V 3>*«4 0 tcftxT. GaAs*«^-9- 7 T-T 7i«OTLtt «t v> 0 
[0 115] 

Ull 4 (b) ^tl?i:, I*^l7"7Xvx yj-yy (ICP: Inductively 
Coupled Plasma) Ox?f>^ft^< (^IStf) rti:->'j3^*fi4 0W, l^v 

/*m&±<DlL4 0 a £ff^£1-&o 
[0 116] 

fcjs, H 7 X7lx 7 fy^CJ;()?L4 0a SrMLTtiv^ 
[0 117] 

Zn^X, m 1 4 ( c ) i 7 fc* ?L4 0 a O^Si: U h/**- > 4 1 ±t 

*miz X *)H\ {~y>r)V) I^i^lijlOnmCML, fn«i4 2tt4o * 
is, 9mzftz.X, U-f77"l/-y 3 >ft, »oltt^:J:»lttJMl4 

ttIl4 2tL-CU^. 4 2 fcNiKR£$*t-f, Fe (80 

„ Co (n/sr;uh) „ X(4-tt'b<7)'g-#^fflv>T^^.</>o 
[0 118] 

115 (a) C/Tti^:, l/^->4 1 ?L4 0 aOJgg 

i:o*MJ4 2 £5£1-o 
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[0 119] 

in i 5 (b) i<z7r,i-mmm&*ft& tx<Dxmiz^^xm.wi-& 0 

[0 12 0] 

if, ^i^I^f^>^rt(:y'J 3^«4 o^#^, mcw&<D&fc#'x t LX 

tfrm^M^JfXZ^ril^'tlS Osccnu 2 0 sccraOylST^^^ ^ {C* 
At, K^f-^ >/si*i<7)^^ 2 0 OPa, lS£g^ 9 0 0tt:i#t^o :<?)J:^:t 
& <h , ->'J3 4 0 <7)m £ ^T|6] H@£|p] LtziJ — ^> i~ y ^- — 7°<DJ%. 4 3 T^MMif 4 

tv'Jn >*^4 0 ^?X<9 ffi-To 
[0121] 

j y hi/zx *) Jfxffinzftd&y * y * y bcw&xu -tfyj-s fa-7«lL 

8 Osccm, 2 0sccmO»fii-eK^-V J±7} 1 0 0 0 Pa, 6 0 0 

T\ 7^ y bum. i 8 o o°cti-& 0 ttz, mm (dc) ^X7ti7-< 9^ y v 

. KfcifXt LXT-t^Uy t tK^ t<nm.% if X* -e tl-T^S Osccm, 2 0 sccm(7)yjiLi-e 
mt>/^CiAL, E^lOO OPa, mW>U%: 6 OOt, i70>>hi&118 

[0 12 2] 

Mv^-c. Hi 5 (c) KTKl-idK, v n >^«4 0 (D^mx <o i>±t<zititzJ}-tfy 

t7fa-7*©$4 3 ZCW&IZX ^IlL, -€-;H&?L4 0 a 1*1^(7)^ LTHMS*^ 4 
4 <h1-&o -<7)CMPT-{i, #!];L(i\ i£@^^ 3 0 fxn<oy4 -V^E > Kit X *) 9 U 

[0 12 3] 
[0124] 

ifc, CMPtCftxT, v 'J n >If 4 0 <DiffiCM L TAr^f t > AWt 4 7 ^ 

r*W:*>S 'J y?'&inmLX, *-**>t/fi-7"4 3 0»^i*Ltiiv> 0 
[0 12 5] 

HI 6 (a) »:^t»fI»a*ll-5 i -eoigj:o^T|iii«t4o 
[0126] 

i-f, &f£3MM 4t->'j3>it4 0 O-ett-r^OJiMlw, TMA1 tNHs t 
t LT^ffl-T^MOCVD-ftt- J: DA INKS: IPS ft 1 OnmCMtio ^E*#4 4 * 

->^x 7 f K LTAlNfl£^ -7 f- > U i tttc J; *) TtAlNM&ifcKIII 2 

[0127] 

#:^T% [HI 6 (b) C/Tti^C TMGa^NHa^-etL-rtlGaV-*, N V - * S « 
7J|6]^ft^- KOMOCVD&KJ: f) , MI2 3±tv'J 3>^jS4 0±HGaNm*P$*?j 1 
0 0nm«ML, *rti£/< y 7 r M 2 4 t f &o 
[0 12 8] 

z<D&ii. gumMmmx-mwLtzm 1 1 (b) -nn (b) oxs^if utcj: 

0. HI 6 (c) »rffi*1fj££l#£o 
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[0 12 9] 

^C, 117 (a) i jit^ 3 0 m<0 ^^f t^e > K <t I. ^ 7 5: 

ffflLT, v'J a yMfc4 0<D— ^©14 0 affi^CMP^T? £ t iZ X ^ >"J 3 >2£ 
«4 0<7>Jl$£ift3 0-2 0 0 ^i, 5 0 ^ mflJ^K* < 1" & t y'J a >^ 

4 0 0«WK*M£S»ft:4 4 <7)HM£®ffi£«o fc*3. v 'J a >^4 0 KftxTGaAs^ 
S^t 7 7 7lS«:f fflt JIOCMPKJ: ^SfeOJp^ 3 0 ^ mgjRtC i XW 

[0 13 0] 

£ <vxm ci^ *>>j3 4 o o?l 4 o b 1*1 izmzw # 4 4 ^fM $ ti7cM/W 

[0131] 

f Ltili:, Ell 7 (b) t:^tJ;?i:> y'Jn>i«4 0O$I^gfft4 4© 
Sttiffit-x 1 0nm<7)Tie 5 0 0 nmOAuJf * * ^ y 9&\Z X «) £OJEK^j£ L"C 

gMte««3 2 fc1-* 0 -^iMS3 2f±> v'J 3^IMR4 0 0«®<7)^®tlW$tLT 

mmmft a a t«»WK««$^o 

[0132] 
[0 13 3] 

±fet7t*Hj5fef^m:tL(i\ mi 7 (a) OlfMOCMPK i 0 > y | J3^1«4 0?) 
J?$£3 0-2 0 OmyuigKKSK LtV>*Ot?, II 4 HJfc^H t \s]$i<Dm& \Z X (K V 
, ;3 , /«R4 0£^< L&V^^fcJtKLT «£ 0«V»JS«»«*S^fc£S£«:ft*i-* 

i t ^-e § . S fcHEifr * & - £ ^-e £ * 0 

[0134] 
[0 13 5] 

fit, v'J a>^^4 0 OitCHEMT^^^-r^HuH, *-*^ty fi-7*t*iS§ 
^^^f5j*#4 4 £CVD&£J: i)fMLtv^(r)t\ ^(DZNDK&tf %mz X o THEMT£fll 
Jfii" 2 5 - 2 7# s ^-v£§&t1\ HEl!Ttf>©*ttfci*iC>*£i:ri*-C#*o 
[0 13 6] 

i4^ififSfc|B|«t:, SII2 3HT, y';3>It4 0Oi^i (5. 
4 3 A) fcGaNJ: 7r®2 44>4&T-5e& (3. 1 8 9 A) OR^ttOft^t 

(3. 1 1 OA) £:£-r*AlN*8UBLfcO-e, Ift^ftO 5 ^ v jr f t: J: 
/<y7 7i2 4t:MLi<4So MK> fi£KK 2 3 ^«^1"^AlNcO|&^m (3. 1 
10 A) rm 2 4 £GaN<7>*&T-5effc (3. 1 8 9 A) i:#f Kfivxr; 

-e, *&T-&R8rt*/* 777l24t:i»)-iAf)»<45o 
[0 13 7] 

[0 13 8] 

jztiLtz&mmBmiz&^x^ mmm&zmzm&ztz&K^ t-i-y^ m&m 

tw|£»t<b*L*o ifc, i4, ^5^Ifit*fi, «*fem«3 2±K*Ofc- h 
[0 13 9] 
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[0 14 0] 

(#sai) sic^t, 

[0141] 

(#IE2) HUlESiC*«0±tcf^$n7t:Mh, 

m is * - * i*i k « $ tt, m mm^m®- t m&g^ $ n tz mm t z * -t * £ t z m m. t 

[0142] 
[0 14 3] 
[0144] 

(#ie 5 ) Hfriesic*« t m mm t <o m Kommmm s^iittttn #ie 

[0 14 5] 

(#IE6) HulE^«M^t&T-^^f±. lufESiC«hBulEM«0'e-tL^ttO^T-^«30 
[0 14 6] 

(ftfE7) SiC^Mt. 

«TgB» 1 ?L*» raw * is v> r «rlBSi C3fe«<Z> o ® K« $ *Lfc» 2 ?Lft k $ *l 
iulESiC*1S<7)'ffe^c7)®j l ^f^ $ ftrt:*^ 
[0147] 

(#IE8) HuIESiC^^^<7)M^^itjlE^2^*#cO±ffii^cDSI^tt±, huIES 
[0148] 

(ftfE 9 ) «r|E*^ t±HEMT-C* "9 . lufESiC^oJi^ b&fzm&iZ^ 'pta<ti>m 
[0149] 

(ftlE 1 0) SiCmWLt, 

m ies i cmtfi.<DMjj<D m ± iz am $ n tzm=f- 1 

[0 15 0] 

(ttlE 11) 3 0 a/ mM_t 2 0 0/. mWTOf $ t , 
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[0151] 

(#ie 1 2 ) fjie#j»#*^(± , y>j n if v * a at*M, sw?/^ 

mfa<D^-ftlfrX&Z>Z t &mWt.t-fZ>im 1 1 KfS*t<0^2t#Mg® o 
[0 15 2] 

[0153] 

(ttffil 4) liJlE&gLSti, «*»BB^rtXti*ffi#HI$l^^v»T, 1 2 0 0°CU± 
2 0 0 0 tJJlTOitjaS-ClT^ni -1 1 4 tfSE 1 3 t;SB«0#*#^fi03K 

it Mo 

[0154] 

(#se 1 5 ) MiB^Mtc «t ►) m^xtmtfftMzthxmm-tim&ir&z t 

1 1 3 KiE«©¥*#*«tf>»ai:£l*o 
[0 15 5] 

[0 1 5 6] 
[0 15 7] 

(#iei 8) «rgaitfcLr^*#ii4:3grici--5ii:4-«pttfc-ri#iai 7 iciemo^ 

[0 15 8] 
[0 15 9] 

(#fS2 0) ffigEJMMfi, ffifcSiC&ffi.<D±izm¥*Mf&-fZw!lz?ft>ti&Zi:* 
[0 16 0] 

mflESiC^Klc^LTJI 1 OH^l^t^itlzJ: <9 , UtrfE£ 1 S^<bSmi-^MSiC^ 
« £ O&tffiligft: Sr SiRKl K $ -£ T g 1 m^mW -$ & TM t , 

buIB^ 1 -7^^M^*^^^SiC*«0-^Offi±tHuie^l^f£^#:±t^, f£fjl 

MmiC&tiLlzttLxm2<D&MmZ-f2>Z. tCi "9. suism 2 g-^'bgmi-&i£Sic^ 

[0161] 

(#IE2 2) mzm^tz^x?m£s\mm<7)-jj(DW±izMj]z-?z>j:mt, 
M^sicmmizttLxm i (ommmzfto zttzx*), muB^hmta-r ^msicmmz 
femKm<D&mmM#-zmm&)izj&m2i£x& 1 a ist , 
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[0162] 

i#i£ff *• ii * <om s i -c k j&k s * T«t^*ff t -r & xe t , 

[0163] 
[0164] 

(#15 2 5) <9 tfMEUfc^lft-*- & i t t -f%> 

#15 2 4 tc|B«O#*ff^g 0 
[0 16 5] 

(#IE2 6) mzummt u, ^^ft^iBSiciMgfcfrsaBiowottSr^ri-a 

it£ffM1-&- < h&#gfct1-£ttffi2 4 tCf£«0^«ff^Mo 
[0 16 6] 

(#IE2 7) «fiE^f£*ff^M4«$^*-;u*H&IBJglt^iE«ISmi:^^-r*X 
fit, 

hu iE^fe2»ff fc m$c#> tc&« $ a z> mm * m is* - k & is fc*tt*ii 

[0 16 7] 

iufS^jgff * Hfe^ooffiifJ <b P« L T hu IBIftfs^ff ^Sfii$^4 Xfl t 
[0 16 8] 

(#ie 2 9 ) mtzRm<Dmmn&wiMtmmffim.mmz i«i?ti4:^#f 

ti-*ftlE2 8 K3B«0#*fftSfiOJRji;£«o 
[10Ofi5J££I&HJ3] 
[0 16 9] 

[IU1] HI (a) - (c) (4, *H^0^1|li£^tc^*^Sfft|fi03K5S^ 

[112] 12 (a) , (b) 14, *HWW»lHit®K^«***ffM^KjS^ife 
^XflHiatc^i-BffMH (f©2) -C^&o 

[13] 13 (a) , (b) 14, *M^S^^*Sff^SO^it^& 
^XflMH^-TKfMIl (-e<03) 

[IS 4] 114(4, ^nwo^iHift^^-s^ffSttoti^&tcov^r^-r 3 ? 
®i-e&& 0 

ins] @5 (a) ~ (c) (4, *5£w<Dm2mMmmK&2>*mfcmw.(7>m7kjj& 

[116] H6t4, *^^0|S2^*feSS^^^#jfff^M<7)Sijt^S4XflMS^^-r 

mmm (^2) -e** 0 

[17] 117 14, *f&WO»2*M^^#*#*ffSBOiaS^i£t-ov»T^ s F 

ffii-e&& 0 

[18] 18(4, ^B^<7)^2^f^(c#^,^i»ff^m(7)SiJ<7)^)nov^T^t- I FS 

[19] 19 (a) - (c) (4, *ftw<Dm3mnmm^&z¥mfcmwc>W:&ij& 
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£ i*i jg k ^-r ©f is m x-$> h o 

[no] in io (a) - (c) t±. *mm%4mmmi<z&z*mfamm<Dmm. 
-^m^JimmjzTr.irmmm (-eon -c&£ 0 

[011)011 (a), (b) (±, ^mom^mmfm^^^m^m^mm. 
& * urn m tzTfs-tmmm {z<D2) -e&& 0 

[Hi 2i hi 2 (a) , (b) *%w<vm4^Mfm^&z*m<*mm<vmjk 
[hi 3i hi 3 (a) . (b) *§£w<n% 4 mmfmjz^^^m^mKomm 

[HI 41 HI 4 (a) - (c) ti, *!§B^O»5^M^(l^^#2»#:^moMit 
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